Summary. Snails were kept in self-cleaning housing chambers in an artificially controlled environment. Mating was frequent under long days (18 h light) and rare under short days (8 h light) regardless of whether the snails were kept at 15\s=deg\Cor 20\s=deg\C.An interaction between photoperiod and temperature was observed for egg laying. The number of eggs laid (45\p=n-\50/snail) and the frequency of egg laying (90\p=n-\130%) were greater in long than in short days (16\p=n-\35/snail and 27\p=n-\77%) but a temperature of 20\s=deg\C redressed, to some extent, the inhibitory effect of short days. At both temperatures only long photoperiods brought about cyclic reproduction over a period of 16 weeks, confirming the synchronizing role of photoperiod on the neuroendocrine control of egg laying in this species of snail.
Introduction
The effects of photoperiod and temperature, which influence most reproductive cycles of animals of temperate regions, have given rise to a certain number of observations for pulmonate gastropods.
In basommatophorans, the influence of photoperiod and temperature on reproduction has been shown in four species of lymnaeids and planorbids (Imhof, 1973) , in Melampus (Price, 1979) , in Lymnaea stagnalis (Bohlken & Joosse, 1982; Dogterom et ai, 1984; Joosse, 1984) and in Bulinus truncatus (Bayomy & Joosse, 1987) .
In stylommatophorans, Liisis (1966) demonstrated that changes in environmental conditions bring about modifications of the reproductive apparatus in Arion ater rufus while Sokolove & McCrone (1978) showed a major role of long days on maturation ofthe genital apparatus olLimax maximus. Amongst snails, the species Helix aspersa, which has a wide geographic distribution, has been the object of studies showing the importance of photoperiod on the control of reproduction (Stephens & Stephens, 1966; Bailey, 1981; Enee et ai, 1982; Le Guhennec & Daguzan, 1983; .
In Helix aspersa, temperature is a limiting factor on spermatogenesis during hibernation (Gomot et ai, 1986) , but inhibition of reproduction by low temperature in this species can be, in part, compensated for by a long-day photoperiod (Gomot et ai, 1989) . In Cepaea nemoralis, the effect of photoperiod seems less pronounced than in Helix aspersa because Hunter & Stone (1986) obtained egg laying in animals raised in short days just as well as those raised in long days, but the snails were subjected to alternating elevated temperatures (23-28°C).
For the Roman or edible snail, Helix pomatia, there are only a few observations on its normal reproductive cycle (Tischler, 1973; Lind, 1988 (Gomot et ai, 1987 Observations, (a) For estimation of the mating percentage, each morning the numbers of pairs either in prelude or in post-copulation attitudes were counted. In fact, the mating itself is short (a few minutes) and has rarely been observed; however, the pre-and post-mating behavioural sequences are easily observable according to the description of Lind (1975) . (b) Egg laying (clutches of eggs laid by each snail) was assessed each week to determine the rate of weekly reproduction (Fig. 1) Variation in the rate of laying over time in the different groups Examination of Fig. 1 shows differences in the distribution of egg laying over time. For the snails in Group D that were kept in short days at 15°C and did lay, the eggs were laid during the first 4 weeks of the experiment and then laying ceased. In Group C snails (short days at 20°C) laying was as prolific as in long days at 20°C (Group A) during the first 4 weeks, but then it decreased rapidly during the next 4 weeks and stopped completely in the 8th week.
However, snails kept in long days (Groups A and B) exhibited a laying pattern that was cyclic and continued until the 15th week at 20°C (Group A) and the 17th week at 15°C (Group B). The rhythm of egg deposition in long days was about 2 weeks, maximum laying occurring at the 4th week at 20°C and 5th week at 15°C. Then there was progressive decrease in the value of laying 'peaks' until reproduction ceased.
Effect of environmental conditions on mating
The percentage of matings depended largely on photoperiod (Table 1) . For each photoperiod, the percentage was essentially the same at 15°C as at 20°C; it is much more important ( 2-6 to 3) in long days than in short days. In short-day conditions the matings stopped after 2 weeks at 15°C and after 3 weeks at 20°C whereas in long days they occurred until the 14th week at 15°C and until the 12th week at 20°C.
Comparison of the rate of mortality
In short days, mortality was essentially ofthe same order (about 1 /4 animals) at both temperatures used and does not seem to bear any relation to the percentage of reproduction.
In long days, however, mortality was higher in snails which had a higher rate of reproduction. It was lower in the Group snails for which the combination of long days and low temperature was compatible with a good survival rate and with average egg production per snail almost as good as in Group A.
Discussion
The present experiments confirm the fact that it is now possible to keep edible snails that reproduce in a controlled environment. They also demonstrate the importance of an interaction between the factors of daily lighting and temperature in the determination of reproduction.
Only the long-day photoperiod was able to induce a prolonged reproduction cycle for 15-17 weeks (Figs la and b) Finally, as in many animals, light is the principal synchronizing factor (Dumortier, 1981) and photoperiod has a role comparable to that which it plays in the conditioning of reproduction in many vertebrates (Benoit & Assenmacher, 1970) . Intermediate mechanisms in the effect of photoperiod and temperature probably exist at the level of functioning of the genital apparatus as in Helix aspersa (Gomot et ai, 1989) or at the level of production ofthe egg-laying hormone, unidentified in snails, but whose synthesis is inhibited by short photoperiods and low temperature in Lymnaea stagnalis (Joosse, 1984) . Other mediating substances such as secretions ofthe dorsal bodies (Saleuddin et ai, 1983) or prostaglandins in Helisoma (Kunigelis & Saleuddin, 1986) could be involved. Further investigations are necessary to determine the mode ofaction of photoperiod and temperature on the neuroendocrine system ofHelix pomatia. Up to now, the results presented form a basis for a rational method of raising a species in danger of becoming extinct.
